Flow-mediated vasodilatation in pressure myograph. Segments of resistance mesenteric arteries (2 nd order) were dissected in Krebs solution, and cannulated between two glass cannulas with tip diameter <100 μm in a chamber filled with Krebs solution bubbled by 95% O 2 /5% CO 2 and maintained at 37 o C (pH 7.4) as previously described. 5 The cannulated artery was connected to independent Krebs solution with 1% BSA and intraluminal pressure was monitored, and the vessel diameter was recorded by a light-inverted microscope (Zeiss Axiovert 40 Microscope, Model 110P) with video camera monitored with the Myo-View software (version 1.1 P, 2000, Photonics Engineering, Denmark). Phenylephrine (5 μmol/L) was added to induce stable contraction at 100 mmHg intraluminal pressure and flow-mediated vasodilatation (FMD) was induced at an initial shear stress ~15 dynes/cm 2 and in WT control mice, flow reduced the shear stress to ~ 4 dynes/cm 2 . 6, 7 The same setting was used for all the groups afterwards. At the end of experiment, passive dilation was achieved by changing the bathing solution to Ca 2+ free Krebs solution with 2 mmol/L EGTA and SNP. FMD data were expressed as % of diameter changes = (flow-induced dilation -Phe tone) / (passive dilation-Phe tone).
Measurement of ROS production in en face endothelium of mouse aorta and mesenteric artery. After isolation, aortic segments and mesenteric arteries were incubated with CM-H 2 DCFDA at 5 μmol/L for 30 minutes, or DHE at 5 μmol/L for 10 minute in extracellular medium (in mmol/L: 121 NaCl, 5 NaHCO 3 , 10 Na-HEPES, 4.7 KCl, 1.2 KH 2 PO 4 , 1.2 MgSO 4 , 2 CaCl 2 , 10 glucose; pH=7.4), washed, cut open, and the endothelium was placed upside down between two coverslips on the microscope as described earlier.
8 For DHE fluorescence, images were taken at excitation 515 nm and emission 585 nm. Background autofluorescence of elastin was taken at excitation 488 nm and emission 520 nm separately to avoid overlapping of the emission spectrum. For CM-H 2 DCFDA, images were taken at excitation 488 nm and emission 520 nm.
Statistics.
Results represent means±SEM from different groups. Concentrationresponse curves were analyzed by non-linear regression followed by Student's t test and compared between two groups. Films were photoed by the SynGene gel documentation system (SynGene-Synoptics, Cambridge, UK), and the protein expression was quantified by QuantityOne (BioRad), normalized to GAPDH and then compared with control. Comparisons were made between two groups by using unpaired Student's t test. The p<0.05 was accepted as statistically significant.
Primary culture of mouse aortic endothelial cells (MAECs).
The method was modified based on the early reported procedure.
9, 10 Briefly, mice were anesthetized with an intra-peritoneal injection of pentobarbital sodium (40 mg/kg). Heparin (100 U/mL in PBS) was infused into the circulation from the left ventricle. The aortae were dissected in DMEM, and incubated with collagenase type II for 8 minutes at 37 o C. Detached endothelial cells were collected by centrifugation, re-suspended in 20% FBS-DMEM, then cultured in endothelial cell growth medium (EGM) supplemented with bovine brain extract (Lonza, Walkersville, MD, USA) till confluency. Cells were infected with AdUCP2 or AdLuc for 4 hours in FBS-free DMEM then changed to EGM and incubated with NG or HG for 36 hours.
Culture of human umbilical vein endothelial cell (HUVEC).
HUVECs were purchased from Lonza, and cultured in EGM. Passages 5-7 were used for experiments. Cells were infected with AdUCP2 or AdLuc for 4 hours in FBS-free DMEM then changed to EGM and incubated with NG or HG for 36 hours.
Measurement of ROS production in MAECs.
Fluorimetric measurements were performed on MAECs using the Olympus Fluoview FV1000 laser scanning confocal system (Olympus, Tokyo, Japan). MAECs were incubated with CM-H 2 DCFDA (5 μmol/L in ECM) for 30 minutes, washed with ECM and fluorescence was measured at excitation 488 nm and emission 520 nm. Data were expressed compared to control/NG. For measurement of mitochondrial ROS, MAECs were incubated with mitoSOX (10 μmol/L in ECM containing 0.25% BSA, and 1% dextran) for 30 minutes. Fluorescence was measured at excitation 515 nm and emission 585 nm every minute. Data were expressed as % of change before (F0) and after (F1) the addition of LPC.
Measurement of RNA expression by quantitative PCR. Total RNA was isolated with TRIzol reagent (Invitrogen, Carlsbad, CA, USA) from aorta or MAECs. For quantitative real-time polymerase chain reaction (PCR) analysis, cDNA was synthesized from 0.75 μg RNA Bio-Rad RNA by iScript cDNA Synthesis Kit (Bio-Rad). PCR were performed with the TaKaRa SYBR Premix ExTaq on Bio-Rad IQ5 Multicolor Real-Time PCR Detection System with GAPDH used as an internal control. Gene expression was quantified by using the comparative CT method and expressed as compared with control. UCP2: forward, 5'-GCC ACT TCA CTT CTG CCT TC -3'; reverse, 5'-GAA GGC ATG AAC CCC TTG TA-3'. GAPDH: forward, 5'-ACC ACA GTC CAT GCC ATC AC-3'; reverse, 5'-TCC ACC ACC CTG TTG CTG TA-3'.
Western blotting. Protein samples prepared from mouse aorta or MAEC homogenates were electrophoresed through a 7.5 or 12.5% SDS-poly-acrylamide gel and transferred onto an immobilon-P polyvinylidene difluoride membrane (Millipore Corp., Bedford, MA, USA). Nonspecific binding sites were blocked with 1% BSA in 0.05% Tween-20 TBS. The blots were incubated overnight at 4°C with the primary antibodies: anti-phosphoeNOS at Ser 1177 (1:1000, Abcam, Cambridge, UK); anti-eNOS (1:1000, BD Transduction Laboratory, San Diego, CA, USA), NOX2 (1:1000, Abcam), or anti-UCP2 (1:1000, R&D systems, Minneapolis, MN, USA); followed by HRP-conjugated secondary antibody (DakoCytomation, Carpinteria, CA, USA). Anti-GAPDH (1:5000, Ambion, Austin, TX, USA) was used to as housekeeping protein. To examine p47 phox and p67 phox translocation to the cellular membrane, cell were lysed with lysis buffer containing 50 mmol/L HEPES, 50 mM NaCl, 1mmol/L MgCl 2 , 1 mmol/L EDTA, and 1 mmol/L DTT supplemented with protease inhibitor cocktail, then briefly centrifuged at 500 g for 10 min at 4 °C followed by ultracentrifugation at 120,000 g for 45 min at 4 °C, and the pellet was resuspended with lysis buffer containing 1% Triton X-100 as membrane fraction, while the supernatant as cytosolic fraction. The lysates were then processed for Western blotting to detect p47 phox (1:500, Santa Cruz Biotechnology, Santa Cruz, CA, USA), p67 phox (1:1000, Cell Signaling Techonology, Beverly, MA, USA).
Immunoprecipitation. Protocols were modified from previous studies. 11, 12 Supernatant of HUVEC cell lysages was incubated with monoclonal mouse eNOS antibody (BD Transduction Laboratory) overnight at 4 °C. The protein G magnetic bead (Cell Signaling Technology) were loaded and and precipitated with a magnet, washed and subjected to SDS-PAGE and Western blotting at non-reducing condition, and s-glutathionylated products were detect by a monoclonal mouse anti-GSH antibody (1:1000, Virogen, Watertown, MA, USA).
Immunofluorescent staining (en face). The aortic segments were fixed by 4% paraformaldehyde, washed in PBS, and permeabilized by 0.01% Triton X-100, and blocked by normal donkey serum, then incubated with rabbit anti-eNOS (BD Transduction Laboratory) and mouse anti-GSH (Virogen) antibodies overnight at 4 °C, followed by AlexaFluor 546 anti-rabbit and 488 anti-mouse. The specimens were then cut open and imaged by the confocal system as described earlier. 
